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Unit 10 


Congruent Triangles | 


THEOREM 10.1.1 


If in any correspondence of two triangles, two 
angles and one side of a triangle are congruent to the 
corresponding two angles and one side of the other, the 
triangles are congruent. (A.S.A = A.S.A) 

Solution: 


A 


B C Ey 


Given: D CT 
In’ AABC\@+ ADEF 
ZB = LEC XC = LF BC = EF 
To Prove: © AABC = ADEF 
Construction: 
Suppose AB # DE and there is a point D’ on DE such 
that AB = D'E. Join D' to F. 


Statements 


InAABC «> AD'EF 
Construction / Supposition 


Given 


Given 


« SABC = AD'EF S.A.S. Postulate 
So,. 4C = 4D'EF Corresponding angles of 
congruent triangles 


But ZC = ZDFE i Given 
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“DFE = 2D'FE 
This is possible only if D 
and D' are the same points. 


So, AB=DE ...... i Proved that D and D’are the 
same points. 


Both congruent to ZC 


Thus from (ii), (iii) and (iv), 
we have 
A ABC = ADEF 


S.A.S. postulate 


Q1. In the given figure, AB = CB, 21 = 22. 
Prove that AABD = ACBE. 
Solution: 


Given: 

In the given figure 21 = 22 and AB = CB 
To prove: 

AABD = ACBE 

Proof: 


_ Statements 


In AABD «<> ACBE 
AB = CB 

ZBAD = ZBCE 
ZABD = ZCBE 
AABD = ACBE 


Given 
Given 21 = 42 
Common 

S.A. A = S.A. A 
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ZBAD = ZCAD 


. å ABD = AACD 
Hence AB = AC 


Q1. Prove that any two medians of z an neaiitateral 
triangle are Ar, 
equal in measure. 
Solution: 
Given: 8 
In SABC ç re = Ke 
and M is mid) point of BC. 
19 li 
- (AM bisects 2A and 
AM i is s perpendicular to BC. 
Proof: 


In AABM «> AACM 
AB = AC 
BM = CM 
BM = AM 


Given 
Given M is mid point of BC. 
Common 


qe AABM = AACM |S.S.S. = S.S.S. 
So ZBAM = ZCAM Corresponding sides of = A’s. 
AM bisects 2A 


Also LAMB = ZAMC | Corresponding sides of = A's. 


but mZAMB = ZAMC 
= 180° 
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THEOREM 10.1.3 : 


If in a given correspondence of two triangles, the 
three sides of one triangle are congruent to the 
corresponding three sides of the other triangle then the 
triangles are congruent. 

Solution: 


A 


Fig. 1 


Given: In A ABC ++ ADEF BE S 
AB = DE, BC=EF and CASFD 
To Prove: Cm | 


AABC = A DEM 

Construction: aK SN 
Suppose that\i in A DEF the side EF is not smaller than 

any of the remaining ‘two sides. On EF construct a A LEF in 


which, LBS -ZFEL and LE = AB. Join D and L. In the figure, 
the names of some of the angles are 1, 2, 3 and 4. 


Proof: 


Statements _ 


In A ABC «> ALEF 


Given 
Construction 
Construction 
S.A.S postulate 
Corresponding sides of 
congruent triangles 
|Given 

From (i) and (ii) 


A ABC = A LEF 
and CAEL ...... (i) 
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FL=FD (Proved) 


^ mZ£2+mZ1 = mz4+mz3 |From (iii) and (iv) 


Now, in ADEF e ALEF ‘ 
FD = FL Proved 
And ZEDF = ZELF Proved 


DE = LE Each one = AB 
* ADEF = ALEF S.A.S. Postulate 
Also AABC = ALEF Proved 


Hence AABC = ALEF Each one = A LEF (Proved) 


AB = DC, and AD = -BC 
To, prove: ) 
AS LA LC 
ZABC = ZADC A 
Construction: 
Join B to D. 
Proof: 
AB = DC 


= CD 


Given 
Given 
Common 

S. S. S. =S. S.S. 
Corresponding sides of = As. 


AABC = ACDB 
ZA = 4C 
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A 


In the correspondence of 
A ABD + A ACD 
AB = AC Given 
AD = AD | Common 
BD = DC Given 
^ A ABD = A ACD S.S.S. postulate 
Thus ZBAD = ZCAD Corresponding angles of 
e edngruent triangle 
mMZADB + MZADC =480% \ | Supplementary angles 
mMZADC + MZADCG = 180° 
=> 2 mMZADL/= 180° As mZADC = mZADB 
=> mM2ADC’=90° 


Hence’ AD 1 BC 


THEOREM 10.1.4 


If in the correspondence of. the two right-angled 
triangles, the hypotenuse and one side of one triangle 
are congruent to the hypotenuse and the corresponding 
side of the other, then the triangles is congruent. 
Solution: 


A D 
DS C J eener 5 DA `L F 


SEDINFO.NET 


StudyNowPk.COM 


Given: In A ABC e ADEF 
4B=4E (Right angles) CA=F 
To Prove: 
A ABC = A DEF 
Construction: 
Produce EF to point L such that EL = BC and join points 
D and L. 
Proof: 
mMZDEF + mZDEL = 180°. (i) |Supplementary angles 
Now mZDEF = 90° ...... (ii) [Given 
m4DEL = 90° 
In AABC «e ADEL 
BC = EL 
ZABC = DEL 
AB = DE 
A ABC = = DEL 


Sorresponding angles of 
congruent triangles 
Corresponding sides of 
congruent mangles 
Given 


each is congruent to CA 


FD = LD (proved) 
Proved 
Each is congruent to ZL | 


But ¿C= ZL 
4C =2ZF 

In AABC «> ADEF 
AB = DE 

4ABC = 4 DEF 

A ABC = À DEF 
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“DFE = 2D'FE 
This is possible only if D 
and D' are the same points. 


So, AB=DE ...... i Proved that D and D’are the 
same points. 


Both congruent to ZC 


Thus from (ii), (iii) and (iv), 
we have 
A ABC = ADEF 


S.A.S. postulate 


Q1. In the given figure, AB = CB, 21 = 22. 
Prove that AABD = ACBE. 
Solution: 


Given: 

In the given figure 21 = 22 and AB = CB 
To prove: 

AABD = ACBE 

Proof: 


_ Statements 


In AABD «<> ACBE 
AB = CB 

ZBAD = ZBCE 
ZABD = ZCBE 
AABD = ACBE 


Given 
Given 21 = 42 
Common 

S.A. A = S.A. A 
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From a point on the bisector of an angle, 
perpendiculars are drawn to the arms of the 
angle. Prove that these perpendiculars are equal 
in measure. 
Solution: 

LA 


Q2. 


M ™C 


Given: 
BD is bisector of ZABC. P is point on BD and PL ae 
PM are perpendicular to AB and CB respectively. í 


To prove: 


P 


= PM 


pm 


Proof: 


In ABLP = ABMP v9 
ZBLP = ZBMP ` AP 
pv. = (<MBP 


Each right angle (given) 
Given BD is bisector of angle B 


C ABEP = ABMP S. A.A = S. A.A. 
So. PL = PM Corresponding sides of = A’s. 


Q3. In a triangle ABC, the bisectors of ¿B and zC 
meet in a point I. Prove that I is equidistant from 
the three sides of AABC. 

Solution: 
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Given: 


In AABD the bisector of 2B and <C meet at |, IL, IM and 
IN are perpendiculars to the three sides of AABD. 


To prove: 


Proof: 


In AILB «> AIMB 


BI = BI Common 
ZIBL = ZIBM Given BI is bisector of 2B 
ZILB = ZIMB Given each 4 is right angles. 
AILB = AIMB | S.A.A = S.A.A. 

IL =IM (i) | Corresponding sides of = AS. | 
Similarly Ways 

AIAC = AINC 
So IL=IN (ii) ~ <A | 
From (i)and (ii) rresponding sides of = As. ` 
IL = IM =IN oX A l N 

Lis equidistafit from: - 


the ies sides of AABC. 


ME THEOREM 10.1.2 


If two angles of a triangle are congruent, then 
the sides opposite to them are also congruent. 
Solution: À 
Given: 

In AABC, 

2B = ZC 
To Prove: ^ — 

AB = AC 
Construction: /3 AY 

Draw the bisector of 2A, to B D C 

meet BC at point D. 
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FL=FD (Proved) 


^ mZ£2+mZ1 = mz4+mz3 |From (iii) and (iv) 


Now, in ADEF e ALEF ‘ 
FD = FL Proved 
And ZEDF = ZELF Proved 


DE = LE Each one = AB 
* ADEF = ALEF S.A.S. Postulate 
Also AABC = ALEF Proved 


Hence AABC = ALEF Each one = A LEF (Proved) 


AB = DC, and AD = -BC 
To, prove: ) 
AS LA LC 
ZABC = ZADC A 
Construction: 
Join B to D. 
Proof: 
AB = DC 


= CD 


Given 
Given 
Common 

S. S. S. =S. S.S. 
Corresponding sides of = As. 


AABC = ACDB 
ZA = 4C 
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Corresponding sides of = As. 


fx 2 
and 
2x = Ly 
by adding above 
equations 
T+K=2+7H 
or ZABC = ZADC 
Q2. Inthe figure, LN = MP, MN = LP. 

Prove that 2N = 2P, ZNML = <PLM. 
Solution: N. P 
Given: | 

In the figure 
LN = MP and LP = MN 
To prove: 

ZN = <P and L 
ZNML = ZPLM 


Addition of angles 


S.S.S. = S.S.S. 
Corresponding sides of = A’s. 
Corresponding sides of = A’s. 


ZNML = = ZPLM 


ee 
Q3. Prove that the median bisecting the base of an 
isosceles triangle bisects the vertex angle and it 
is perpendicular to the base. 
Solution: f 
Given: 


An isosceles triangle ABC with base BC and AD bisects 


at point D. : 
= ke BD&= DC and ABZ AC 
To prove: 
é£BAD = £CAD 


and AD 1 BC 
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A 


In the correspondence of 
A ABD + A ACD 
AB = AC Given 
AD = AD | Common 
BD = DC Given 
^ A ABD = A ACD S.S.S. postulate 
Thus ZBAD = ZCAD Corresponding angles of 
e edngruent triangle 
mMZADB + MZADC =480% \ | Supplementary angles 
mMZADC + MZADCG = 180° 
=> 2 mMZADL/= 180° As mZADC = mZADB 
=> mM2ADC’=90° 


Hence’ AD 1 BC 


THEOREM 10.1.4 


If in the correspondence of. the two right-angled 
triangles, the hypotenuse and one side of one triangle 
are congruent to the hypotenuse and the corresponding 
side of the other, then the triangles is congruent. 
Solution: 


A D 
DS C J eener 5 DA `L F 
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EXERCISE 10.4 jf 


Qi. In A PAB of figure, PQ 1 AB, and PA = PB, ë 
Prove that AQ = BQ, and ZAPQ = ZBPQ. 
Solution: 


D 
A 
Q 
Given: 
In APAB, 
PQ 1 AB, and PA=PB . 
To prove: T ` 
AQ=BQ „e 
and ZAPQ SBPA) 


Statements Reasons 


In AAPQ © ABPQ ` 


R= PB Given 
ZAQP = ZBGP Given PQ 4 AB 
156 | Common 


| PQ = PQ 
| AAPQ = ABPQ | HS. H.S. 


| So AQ=BQ | Corresponding sides of = As. 
land ZAPQ = ZBPQ | Corresponding sides of = âs. | 
Q2. Inthe figure, m<C = mzD = 90° and BC = AD. 
Prove that AC = BD, and ¿BAC = ZABD. 
Solution: 
Given: 
In the figure, 
mzC = mZD = 90° 
and BC AD 
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To prove: 


ZABC = ZABD 
D C 


In AABD e ABAC 
D = ĉ 
AD = BC 
AB = BA 

AABD = ABAC 
So AC=BD 
and ZBAC = ZABD 


Given 
Given 
Common 
H.S. = H.S. 


In the figúre, mZB = mzD = 90° and AD = BC. 
ae ABCD is a rectangle. 
C 


Q3. 


A - JB 
Given: 
In the figure,. E 
m<B =m4D=90° and AD=BC 
To prove: 
ABCD is a rectangle. 


Construction: 
Join A to C. 
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Proof: 
| .Statements i 
TV (arya) ee 
| B=D 


Reasons č 


Given each angle = 90° 


AC = CA Common 
BC = DA Given 
AABC = ACDA H.S. = H.S. 
AB = CD Corresponding sides of = A's. 


Corresponding sides of = A's. 


| a ZACB = ZCAD 
ene ABCD is a rectangle _ 
REVIEW EXERCISE 10 


Q1. Which of the following are true and ahs, are 
false? 


(i). Array has two end points. . On 
(ii) in a triangle, there can be only right’ angle. 


19) 
(iii) Three points are said to be- collinear if they lie on same 
line. e Ø 


(iv) Two parallel lines inters 
{v) Two lines. can interséct only at one point. 
(vi) A i, shied sides has non-congruent angles. 


ont — If AABC = ALMN, then 


(i) mZzM=-- (ü) MANE (ii) m4A=.^ 
30° 
B 
e AN 
X | 
Solution: . 
i) mzB | Gi) mzc iii) maL 
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If AABC = ALMN, then find the unknown x. 
Solution: 


Given that AABC = ALMN 
ZC=2ZM 


mzC = mZM 

=> 60 =x 

= x = 60° 

Q4. Find the value unknowns for the given co nt 
triangles. 

Solution: P 


B  Sm-3 D 2m+6 
AADB = AADC 
BD = CD 
Corresponding sides of = A's. 
mBD = mCD 
S5Sm-3=2m+6 
5m—-2m=6+3 

3m=9 

2B = ZC 
Corresponding sides of = A's. 
mZB = mZC 
55 = (5x +5% 
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= 55 = 5x+5 

or Sx = 55-5 = 50 

= = 10° 

Q5. If PQR = ABC, then find the unknowns. 
Solution: 


APQR = AABC 
BD = CD 
Corresponding sides of = As. 
= x=3cm ‘* 
PR = AC xy 
Correspondi e = As. 
=> ye = 


‘Corresponding sides of = As. 
mQR = mBC 
4cm=zZ 
or z=4cm 
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